Sustained delivery of SDF-1α from heparin-based hydrogels to attract circulating pro-angiogenic cells.
Enrichment of progenitor cells in ischemic tissue has become a promising therapeutic strategy in the treatment of myocardial infarction. Towards this aim, we report a biology-inspired concept using sulfated glycosaminoglycans to sustainably generate chemokine gradients for the localized accumulation of early endothelial progenitor cells (eEPCs). StarPEG-heparin hydrogels, which have been previously demonstrated to support angiogenesis, were functionalized with SDF-1α, a potent chemoattractant known to act on EPCs. The gels were quantitatively shown to release the chemokine in amounts that are adjustable by the choice of loading concentrations and by matrix metalloprotease (MMP) mediated hydrogel cleavage. Transwell assays confirmed significantly enhanced migration of early EPCs towards concentration gradients of hydrogel-delivered SDF-1α in vitro. Subcutaneous implantation of SDF-1α-releasing gels in mice resulted in massive infiltration of early EPCs and subsequently improved vascularization. In conclusion, sustained delivery of SDF-1α from pro-angiogenic starPEG-heparin hydrogels can effectively attract early EPCs, offering a powerful means to trigger endogenous mechanisms of cardiac regeneration.